Background: Rosacea is a chronic facial skin disease associated with excessive inflammatory response to various triggers. Although some studies have supported the increased risk of cardiovascular diseases in rosacea, it has not been completely accepted. oBjective: We aimed to investigate epicardial fat thickness and carotid intima-media thickness as cardiovascular risk predictors in rosacea patients. Methods: We conducted a cross-sectional study including 40 rosacea patients and 40 controls. Demographic data, epicardial fat thickness, carotid intima-media thickness, lipid parameters, biochemical parameters, presence of insulin resistance, and presence of metabolic syndrome of the participants were recorded. results: Forty rosacea patients (31 female and 9 male) and 40 controls (30 female and 10 male) were enrolled in the study. Rosacea patients had significantly higher epicardial fat thickness and carotid intima-media thickness volumes than controls (P<0.001). In the multivariate logistic regression analysis, epicardial fat thickness was independently related to presence of rosacea (P<0.001, OR=13.31). In the multiple linear regression analysis, the epicardial fat thickness was independently associated with rosacea (β= 0.47, P<0.001), carotid intima-media thickness (β= 0.36, P<0.001), and systolic blood pressure (β=0.19, P=0.015) and the carotid intima-media thickness was independently associated with epicardial fat thickness (β= 0.6, P<0.001). The epicardial fat thickness levels were correlated with carotid intima-media thickness (r=0.63, P<0.001), LDL (r=0.23, P=0.037), systolic blood pressure (r=0.45, P<0.001), and diastolic blood pressure levels (r=0.37, P=0.001). The carotid intima-media thickness levels were correlated with epicardial fat thickness (r=0.63, P<0.001), systolic blood pressure (r=0.04, P<0.001), and diastolic blood pressure levels (r=0.27, P=0.016). study liMitations: The small number of participants. conclusions: Examination and follow-up of rosacea patients for cardiovascular diseases may be recommended practices.
INTRODUCTION
Rosacea is a chronic facial skin disease associated with aberrant inflammatory response and vascular factors. Even though the relation of rosacea to cardiovascular diseases, as well as mortality due to cardiovascular events have been emphasized in recent studies, this relationship has not been completely accepted. Whereas
Egeberg et al. have reported no increased risk of mortality due to cardiovascular diseases in rosacea patients, Duman et al. have reported high cardiovascular risk factors in rosacea patients. 1, 2 Furthermore, we have found the rate of insulin resistance increased in rosacea patients in our previous study. 3 Recently, measurement of epicardial fat thickness (EFT) and carotid intima-media thickness (CIMT) have become popular to indicate the risk of cardiovascular disease and subclinical atherosclerosis as non-invasive and practical methods. It has been shown that EFT and CIMT have been increased in patients with metabolic syndrome, insulin resistance, and major cardiac events in several studies. [4] [5] [6] Since there is a well-known association between psoriasis and cardiometabolic risk factors, EFT and CIMT have been investigated in patients with psoriasis and these parameters have been found to be increased in some studies. [7] [8] [9] Although a precise relationship between
Thickness of carotid intima and epicardial fat in rosacea: a cross-sectional study * Asli Akin Belli 1 Ilknur Altun rosacea and cardiovascular diseases as in psoriasis has not been shown, rosacea has also chronic course and inflammatory pathogenesis. To the best of our knowledge, there is no study investigating EFT and CIMT in rosacea patients to predict cardiovascular events early and to assess the necessity of cardiovascular examination.
We aimed to investigate EFT and CIMT in rosacea patients compared with controls in this pilot study. 
METHODS

10
A single cardiologist performed standard transthoracic echocardiography (TTE) in all patients using a Philips EPIQ 7 ultrasonography system (Koninklijke Philips N.V.; Best, The Netherlands). Epicardial fat was determined between the visceral layer of the pericardium and the outer wall of the myocardium as the relatively echo-free space. EFT was measured in end-diastole on the free wall of the right ventricle in the parasternal long-and short-axis views. 11 The average value of the maximal values measured at any site was considered.
A single radiologist performed carotid ultrasound in all patients by using a high-resolution B mode Doppler ultrasonography (Aplio 500, Toshiba, Japan) with a 7.5mHz linear-array transducer.
CIMT was defined as the distance between lumen-intima and the media-adventitia of the carotid arterial wall on the ultrasound. Measurements were performed at the level of the common carotid artery bulbus -1cm proximal from the bifurcation. The average value of two measurements of the right and left carotid arteries was considered. 12 Both of the cardiologist and radiologist were unaware of the participants' status (rosacea patient or control).
For the data analysis, the statistical program "SPSS for win- Correlation of the variables with epicardial fat thickness (EFT) and carotid intima media thickness (CIMT) was checked with Pearson correlation analysis. P < 0.05 was assessed as significant.
RESULTS
Forty rosacea patients (31 females, 9 males; age range 37-68 years, mean 50.35) and 40 controls (30 females, 10 males; age range 35-70 years, mean 50.52) were included in the study. The mean rosacea duration was 3.93 years (range 3 months to 20 years). Twenty-two patients (55%) had erythematotelangiectatic type and 18 patients (45%) had papulopustular type rosacea.
Rosacea patients had significantly higher EFT (Cohen's d-1.7; effect size r-0.66; 95% CI-0.84-1.39) and CIMT volumes (Cohen's d-0.8; effect size r-0.39; 95% CI-0.05-0.15) than controls (P < 0.001). Additionally, the levels of systolic blood pressure and diastolic blood pressure were significantly higher than in the control group (P < 0.05) ( Table 1 ).
In the multivariate logistic regression analysis, only EFT was independently related to the presence of rosacea (P < 0.05) ( Table 2 ).
In the multiple linear regression analysis in which EFT was included as a dependent variable with rosacea, CIMT, LDL, and systolic blood pressure, the EFT was independently associated with rosacea, CIMT, and systolic blood pressure level (P < 0.05) ( Table 3 ). In the multiple linear regression analysis in which CIMT was included as a dependent variable with rosacea, EFT, and systolic blood pressure, the CIMT was independently associated with EFT (P < 0.001) ( Table 4 ).
In addition, the EFT levels were correlated with the CIMT, LDL, systolic blood pressure, and diastolic blood pressure levels (P < 0.05). The CIMT levels were correlated with the EFT, systolic blood pressure, and diastolic blood pressure levels (P < 0.05) ( Table 5 ). and diabetes mellitus. [4] [5] [6] [13] [14] [15] Moreover, Hwang et al reported that
EFT is related to the formation of non-calcified coronary plaque in asymptomatic individuals. 16 Similarly, it has been stated that EFT is associated with atherosclerotic plaque and CIMT by Kocaman et al. 17 In our study, EFT and CIMT were also strongly correlated.
In tients. 2 In another study, dyslipidemia and hypertension have been reported increased in rosacea patients. 21 Another study reported that rosacea patients had more dyslipidemia and hypertension than patients without rosacea. Rainer et al. have noted that the risk of cardiovascular diseases, metabolic diseases, and gastroesophageal reflux disease are increased in the patients with moderate-severe rosacea than in the patients with mild rosacea. 22 In our previous study, the rate of insulin resistance and levels of FBG, total cholesterol, systolic blood pressure, and diastolic blood pressure were significantly higher in rosacea patients than in controls. 3 However, Egeberg et al.
have reported no increased risk of mortality due to cardiovascular events in rosacea patients in their two studies. 1, 23 These conflicting results encouraged us to deepen this topic. In the current study, EFT and CIMT levels were significantly higher in rosacea patients than in controls. Additionally, the other cardiovascular risk factors including systolic blood pressure and diastolic blood pressure levels were significantly higher in the rosacea group than in the control group. The current results may be explained by that decreased activity of paraoxone-1 (PON1), an antioxidant enzyme, increased cathelicidin gene expression; similar pro-inflammatory pathways have been shown in atherosclerosis and cardiovascular diseases. [24] [25] [26] [27] Among the other chronic cutaneous inflammatory diseases, 9 Although there is no precise relationship between rosacea and cardiovascular diseases as in psoriasis, rosacea is also a chronic inflammatory disease.
To exclude the bias due to obesity, we enrolled age-, gender, and also BMI-matched individuals in both groups. However, our limitations were the small number of the participants in each group and use of trans-thoracic echocardiography to measure EFT rather than magnetic resonance imaging (MRI), which is the gold standard for the measurement of EFT.
CONCLUSION
In conclusion, the volumes of EFT and CIMT were significantly higher in the rosacea group than in the control group and strongly correlated with each other. According to the current results and some previous studies, examination and follow-up of rosacea patients for developing cardiovascular diseases with biochemical tests and cardiology consultation may be recommended clinical practices. However, our results should be confirmed with a larger number of patients in future studies. q
